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(Fig. 1.7). If one is moved away from the other the elastic draws it
back again. While the wheel is spinning with its axis horizontal and
in an east-west position, tilt the base from west to east so that the middle
frame is forced to remain perpendicular to the base which, as we have
seen, can be regarded as the horizon. The E end of the axle will be
seen to precess towards the north, assuming that an anti-clockwise spin
as seen from that end, has been given, and the axle, after a few oscillations,
will finally settle in the meridian,
which is supposed to be the plane of
the outer frame, providing that the
rotation representing that of the
earth continues, and friction is
assumed to exist.

When this experiment and the
principles underlying the precessional
movement of the axle are under-
stood, there will be no difficulty in
understanding the working of the
gyro compass.

Unless the gyro axis lies in the
meridian the rotation of the earth
will produce a tilt in the E end (to
be more correct the tilt is in the
horizon, but it amounts to the same
thing). If a weight were attached
to the middle frame at its lowest
point, a couple would be applied as
soon as the axle deviated from the
horizontal position. If the axle were
horizontal and therefore the middle
frame vertical, whatever the weight
on the frame might be it would not
produce a couple, but the slightest
deviation from the vertical would

bring a couple into action and tend to turn the frame into the vertical
and the axle into the horizontal positions. Precession would start and
the axle would set itself, if damped, in the meridian. As will be seen, a
weight would play the same part as the piece of elastic in the
model.

Needless to say, an ordinary weight would not be very successful on
a rolling ship because acceleration effects would be produced which
would render the gyro-compass unreliable. This can be verified by
oscillating the stand backwards and forwards fairly rapidly, when the
effect on the precession of the frame and wheel will be seen to be some-
what erratic. The method by which such difficulties are avoided will be
explained in Section 2 ; detailed explanations are outside the scope of
this Section.

Although the equator has been taken as the most suitable place for
showing the effects of the earth's rotation, the same argument applies
to all latitudes except that of the poles. Certain complications arise
except at the equator, and these will be dealt with in Section 2, which
shows the practical application of the Gyro Compass.

Fig. 1.7. Illustration of the fact that
a couple applied to the middle frame
causes precession and is responsible
for the spinning axis setting itself near
the meridian.